The uses of the amino acid analogue resistance and regeneration ability were effective for selec tion of somatic hybrids (Kameya et at. 1981 ). Grafting DR plants were used as scions and grafted on normal plants (N. tabacum, Xanch) ac cording to the method described by Corbett and Edwardson (1964) . The grafted plants were cultivated in a green house. 
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Results and discussion 5 green colonies were recovered along with about 200 white colonies from 105 protoplasts. The latter were most likely Tx4 colonies which were able to grow in PFP medium, but which would not turn green. The green colonies were transferred to regeneration medium and 31 plants regenerated from two colonies (designated as H-1 and H-2) , which could be potted in soil.
The results of cell growth studies were shown in Figs. 1, 2 and 3. Suspension cultures initiated from the leaves of H-1 and H-2 lines showed resistance to PFP and 2, 4-D, which was intermediate between Tx4 and DR (Figs. 1, 2) , but grew more rapidly than parent suspensions in MS medium containing low concentrations of 2, 4-D (0.4mg/ml) without PFP (Fig. 3) .
The plants (H-1, H-2) from cell colonies selected by PFP were different from DR plants in the leaf and the flower morphology.
They all were dwarf and had thick leaves. The most diff erences between them and DR plants were found in the formation of flower buds. H-1 and H-2 plants formed flower buds within 6 months after transplanting to pots, while DR plants never Fig. 4 . Plant morphology of DR, H-1 and H-2 (left to right). H-1 and H-2 plants formed fl ower buds within 6 months, while DR plants never formed them even after 3 years. formed them even if had grafted on normal plants at least after 3 years. The results show that character unable to form flowers in DR was stable for a long time.
Each of the flowers of H-1 and H-2 plants had a pistil and five anthers but they were infertile.
Chromosome counts revealed that the parents Tx4 and DR plants contained 48, and H-1 and H-2 plants 74 and 98 respectively.
The above results showed that H-1 and H-2 plants could be somatic hybrids which were resistant to two different drugs even though 2, 4-D resistance was not selected for. The re generation ability of Tx4 can thus be considered to be complemented by DR as indicated by Kameya et al. (1981) , Horn et al. (1983) and Toriyama et al. (1987) , and moreover, the ability for flower initiation to be restored complementally through somatic cell fusion.
The paper presented here is the first one concerning the complementary restration of the ability for flower initiation by somatic hybridization and suggests that a technique of cell fusion may be useful for genetical studies on flowering in higher plants.
Summary
Protoplasts from line Tx4 (Nicotiana tabacum), a p-fluorophenyl alanine (PFP) resistant cell line that has lost the ability to regenerate whole plants, were fused using dextran with leaf protoplasts of DR (N. tabacum), a 2, 4-dichlorophenoxyacetic acid resistant and plant re generable line that has lost flower initiation ability. Somatic hybrids were selected initially by culture in PFP levels which inhibit the growth of DR and then for plant regeneration.
The plants suspected to be somatic hybrids were regenerated from two colonies (H-l, H-2) and formed flower buds within six months, while DR plants never formed even if grafted on normal plants. Callus induced from H-1 and H-2 showed resistance to both PFP and 2. 4-D with the resistance being expressed as semidominant characters.
The results indicate drug resistance to PFP and 2, 4-D and morphogenic ability for plant regeneration and flower initiation were restored complementally through somatic hybridization.
